Several hamster strains are commonly used as models for cardiomyopathic phenotypes evolving toward heart failure. However, little is known about heart rate variability (HRV) in this species. Prolonged surface ECG recording, a prerequisite to HRV studies, can be obtained either by telemetry or by restraints. Here, we performed long time ECG recording using telemetry on young adult Syrian hamsters and we analyzed time series of interbeat intervals. Standard statistics showed that the mean of normal R-R intervals slightly increased with age, with standard deviation of normal R-R intervals remaining stable over time. However, time domain analysis using Poincaré plots revealed dynamic changes in the HRV. Analysis of frequency domains revealed that the ratio of spectral components (low frequency/high frequency) exhibited a maturation pattern. Thus refined analysis of HRV revealed a more complex pattern than common statistical analysis would translate. Unlike other rodents, hamsters display a great spontaneous variability of their heart rate. As the complexity canvas of HRV might be the consequence of extracardiac regulation factors, we assessed the sympathovagal balance in both time and frequency domain of heart rate. Pharmacological tests revealed that both sympathetic and vagal tones contribute to HRV in Syrian hamsters. Thus Syrian hamsters have a broad intrinsic HRV with large influences of the neurovegetative system. However, the influence of the previous beat seems to prevail over the autonomic oscillators. These animals present a high sensitivity to artificially altered cardiac regulation and might be great models for the diagnosis of early alterations in the HRV related to pathology. Therefore, Syrian hamsters represent a unique model for HRV studies.
THE RHYTHMIC ACTIVITY of the heart is determined by the cardiac cells of the sinus node, which present a membrane potential instability responsible for their periodic depolarization and act as an intrinsic pacemaker. Various extracardiac systems may influence the intrinsic heart rate, thereby being responsible for the heart rate variability (HRV). One of these factors is the autonomic nervous system. Indeed, sympathetic and vagal activities modulate the heart period, leading to the concept of sympathovagal balance (23) .
Spontaneous oscillations in heart rate have been investigated for some time as they display complex patterns. Different mathematical approaches for modeling HRV have been developed; the most known are time domain and frequency domain techniques. Time domain measure of HRV is based on the analysis of time series of normal R-R intervals using either standard statistical measurements or geometric methods (31a). Thus standard deviation of normal R-R intervals (SDNN), R-R interval distribution, and Poincaré plots are frequently used measures to assess HRV. The most accepted approaches of HRV in terms of frequency domain analysis are based either on autoregressive algorithms (26) or on fast Fourier transforms (28) . These methods allow indirect quantifying of the sympathovagal pattern by computing spectral powers of the corresponding oscillatory components that are present in HRV.
Animal models are invaluable tools to gain fundamental insights into the comprehension of the regulation of cardiac electrical activity and its impairments. Thus power spectrum analysis of HRV was first studied in healthy dogs (4, 26) . This method has been applied to rats after adaptation of the frequency ranges according to the size of the animal (6) . Recently, the explosion in the number of transgenic models that can be generated revealed the need to transfer this technology to mice models. On the basis of the postulate of power law of body mass, feasibility of HRV in mice was confirmed by several teams (14, 20) . However, HRV data cannot be extrapolated from one animal model to another one, therefore highlighting the need for complete HRV investigation for each new model. Preliminary studies in Syrian hamsters showed that HRV parameters in this species are not similar to those observed in other small rodents. Thus the aim of the present study was to characterize the normal ECG and HRV at baseline under conditions close to a physiological state in unrestrained wildtype young adult Syrian hamsters aged from 3 to 12 mo. Assessment of the autonomic regulation of HRV has been refined by pharmacological tests and their effects on time domain and frequency domain parameters of HRV were characterized.
METHODS

Ethical Approval
Care of the animals and studies were conducted in accordance with the animal care guidelines of the French Ministry of Agriculture.
Animals
Eleven wild-type adult Syrian hamsters (Mesocricetus auratus) from 3 to 12 mo (strain Rj:AURA, Elevage Janvier) were used in these experiments. Animals were housed in the local facilities and maintained at 20°C with 10:14-h light/dark cycles and free access to food and water was provided. Hamsters were monitored by telemetry.
ECG Recordings
All ECG recording sessions were performed during daytime. Singlelead unrestrained ECG was performed on Syrian hamsters using telemetry recording. We used a commercially available dataacquisition system composed of an implantable telemetry transmitter (PhysioTel TA10ETA-F20, Data Science International) and a receiver that is placed under the cage of each animal (PhysioTel Receiver RPC-1, Data Science International) connected to a data-acquisition matrix. Animals were anesthetized with ketamine (75 mg/kg), xylazine (15 mg/kg), and midazolam (0.75 mg/kg) administered intraperitoneally. Animals were shaved on the back and under forepaws. A midline incision was made on the back along the spine. A subcutaneous pocket was made to house the telemetric device that was then sutured to the muscle. Cathodal and anodal leads were fitted subcutaneously and sutured on each side of the chest wall. Animals were submitted to a prophylactic antibiotherapy based on administration of 400 mg ⅐ kg Ϫ1 ⅐ day Ϫ1 of cefazolin for 3 days. ECGs were recorded with specific software (Dataquest, Data Science International) 2 wk after implantation to allow recovery from surgery and adaptation to the implanted device. Duration of individual ECG recording was only limited by the battery life time. Animals were monitored during 157 Ϯ 105 days (extreme values: 51-357 days). Cumulated records of 30 min were analyzed, each record being formed of serial sample records of 30 s to 3 min.
HRV Analysis
Dedicated software (Ecg-auto, EMKA Technologies) was used to analyze electrocardiographic data. HRV was studied in young adult Syrian hamsters from 3 to 12 mo old. Moreover, supplementary analyses were performed based on pharmacological responsiveness of 8-to 9-mo-old animals. From 5 to 12 records were made for each experimental condition.
Statistical and geometrical analysis of time domain series. The mean of normal R-R intervals (NNm) and the standard deviation of normal R-R intervals (SDNN) were calculated for each period of 30 min. The sample density distributions of R-R intervals were drawn by pooling every recorded beats for a same experimental condition. The sample density distribution assigns the percentage of equally long R-R intervals to each value of their lengths. The median was calculated for each distribution of R-R intervals. In each graph, the main population of R-R interval durations was identified and we determined the R-R interval duration corresponding to the inflexion points that delimited the main population. Then we calculated the range between the inflexion points. Poincaré plots were drawn by pooling every recorded beat for the same experimental condition. The Poincaré graph plots each R-R interval as a function of the next R-R interval. For baseline studies, we identified the different populations of beats that are present in 12-mo-old hamsters and circumscribed them into fitted geometrical figures. Those were reported on the graphs corresponding to the younger ages. The same method was used for the pharmacological studies: we circumscribed the main populations of R-R intervals after drug administration into geometrical figures and we reported them on the baseline graph.
Power spectrum analysis of frequency domain measures. Power spectral densities of the R-R interval time series were computed using Fast Fourier transform (FFT). Linear interpolation of the raw data was used with 25-ms resampling steps and a 50% shift between consecutive steps. FFT spectrums were produced from sets of 1,024 points and smoothing of the data was performed according to Hamming method. Spectrum analyses were performed on a range from 0 to 4 Hz. Cut-off frequencies for high frequencies (HF) and low frequencies (LF) were defined as 0.32-1.2 Hz and 1.2-3.6 Hz for LF and HF, respectively. Results were expressed as percentage of total power (TP).
Pharmacological and surgical tests. We studied the contribution of both sympathetic and vagal tone to HRV using a pharmacologic test based on the infusion of specific pharmacological agents: atropine (Aguettant; 1.5 mg/kg), propranolol (AstraZeneca; 3.5 mg/kg), or isoproterenol (Fluka Chemicals; 1.0 mg/kg).
Doses of pharmacological agents aimed at preserving normotensive animals. These studies were assessed on 8-to 9-mo-old Syrian hamsters (n ϭ 4). ECGs were recorded 5 min after drug infusion and HRV was studied as explained previously. Baseline ECGs were recorded in the same fashion. Pharmacological studies were lead on different days to avoid drugs to interference. Surgical tests were performed on 9-mo-old Syrian hamsters. Animal underwent unilateral (n ϭ 2) or bilateral (n ϭ 2) vagotomy. Briefly, medial cervicotomy was performed on anesthetized animals. The vagal nerve was exposed and a resection of a 3-mm segment was performed either unilaterally (right side) or bilaterally. Soft tissues were closed by separate sutures and animals were left to recover.
Statistics
All data are presented as means Ϯ SD. Statistical tests were performed using SigmaStat software (Systat Software). Statistics on HRV parameter evolution were performed with ANOVA tests for age group comparisons; pairwise comparisons vs. 3-mo-old controls were performed with Bonferroni t-test. The same methods were used for pharmacological essays. P Ͻ 0.05 was considered significantly different.
RESULTS
HRV Parameters in Young Adult Hamsters
Statistical analysis of time domain parameters shows that NNm is ϳ200 ms in young adult hamsters, corresponding heart rate of ϳ300 beats/min (Fig. 1) . However, we observe a light positive slope of the NNm values from 3 to 12 mo that reflects a slow deceleration in the heart rate, younger animals' hearts beating faster. Although there is a slight decrease in heart rate in these animals from 3 to 12 mo old, there is no modification in HRV illustrated by SDNN values, which remain stable as shown in Fig. 1 .
From 31,245 to 83,619 R-R intervals were used to construct sample density distributions (Fig. 2) . These frequency histo- grams of R-R intervals show a population, which tends to become more heterogeneous while hamsters get more mature. We could observe that heart rate tends to slow down with maturity, as median R-R intervals seem to move toward higher values. We could identify a main population of R-R intervals between 100 and 350 ms for the different ages. The range of the main population seems to extend with aging, rising from 170 ms in 3-mo-old to 250 ms in 12-mo-old hamsters. This main population, which is almost monodisperse in 3-mo-old hamsters, becomes increasingly polydisperse with maturity. Thus this finding reflects the increase in variability of R-R intervals in Syrian hamsters. A secondary population gathering longer R-R intervals, ϳ400 and 600 ms, which is absent in 3-mo-old hamsters, tends to develop as of 6 mo of age. Poincaré plots were drawn for 3-, 6-, 9-, and 12-mo-old hamsters (Fig. 3) . We could identify three clusters of R-R intervals in 12-mo-old hamsters (Fig. 3D) . The main one, located in a triangular area symmetrically around the bisector, gathered intervals ranging from 120 to 400 ms. The corresponding mean was ϳ250 ms. Similar clusters could be found at all the ages but they were less extended, the plots being restrained into a smaller area. They seemed to correspond to the main populations of R-R intervals identified in the frequency histograms. The second population of intervals in Poincaré plots was located around the bisector. It gathered longer R-R intervals, ranging from 400 to 600 ms. We circumscribed these dots in an oval and then reported it on the remaining Poincaré plots. This second population is absent in 3-mo-old hamsters and tends to develop as of 6 mo. It seemed to be part of the secondary peak of longer R-R intervals identified in R-R intervals distribution. The third population of plots was located on both sides of the bisector. These clusters corresponded to an alternation of long (400 -600 ms) and short R-R intervals (200 -400 ms). It could be found at all the ages, although the longer R-R intervals seem to move toward higher values with aging.
Power spectrum analysis of HRV results are shown in Fig. 4 . TP of spectrum analysis was calculated for each experiment. Values were heterogeneous and went from 989 Ϯ 516 ms 2 in 3-mo-old hamsters to 2,620 Ϯ 2,303 ms 2 in 12-mo-old ones. The wide standard deviation revealed a broad heterogeneity and no significant difference was shown during maturation (P ϭ 0.764). The LF component was more or less stable from 3 to 12 mo of age (Fig. 4A) . The values went from 40 to 70% of TP in these hamsters and fitted a tendency curve drawn from a second-degree polynomial regression, with a coefficient of correlation of 0.777. We could notice a slight decrease in HF power from 3-to 12-mo-old hamsters, values dropping from 16.0 Ϯ 3.8 to 7.5 Ϯ 4.0% of TP (Fig. 4A) . The tendency curve confirmed this trend (second-degree polynomial regression; r 2 HF ϭ 0,803). Figure 4B represents the LF/HF ratio. We could notice that this parameter increased significantly from 3 to 12 mo old, raising progressively from 2.4 Ϯ 0.5 to 7.6 Ϯ 4.2% of TP. The increase in LF/HF ratio was confirmed by the tendency curve drawn from a second-degree polynomial regression, with a coefficient of correlation of 0.802.
We showed that HRV at baseline was a complex pattern, which could be the consequence of the autonomic system.
Autonomic Regulation of HRV
Effects of the autonomic tone on time domain measures of HRV were studied on another group of Syrian hamsters aged ϳ8 -9 mo. Parameters were calculated from 7 to 12 records of 30 min for each condition. NNm at baseline was 225 Ϯ 27 ms. Low doses of ␤-blockers did not impair NNm as it was of 218 Ϯ 15 ms after drug infusion (P ϭ 0.473). However, we could observe a decrease HRV as SDNN dropped from 59 Ϯ 15 ms at baseline to 24 Ϯ 9 ms after propranolol (P Ͻ 0.001) infusion. Furthermore, NNm decreased significantly in response to either direct (NNm isoproterenol ϭ 145 Ϯ 11 ms, P Ͻ 0.001) or indirect (NNm atropine ϭ 145 Ϯ 14 ms, P Ͻ 0.001) sympathetic tone stimulation with isoproterenol and atropine, respectively. HRV was clearly decreased in this model after drug administration considering the drop in SDNN values. Indeed, SDNN was 59 Ϯ 15 ms at baseline and dropped to 14 Ϯ 8 ms after isoproterenol (P Ͻ 0.001) and 10 Ϯ 5 ms after atropine (P Ͻ 0.001). Thus both sympathetic and vagal tones contribute to HRV.
From 16,138 to 74,764 beats were used to construct the sample density distributions of R-R intervals for these hamsters at baseline and after drug infusions (Fig. 5) . Baseline distribution of R-R intervals showed a main population of R-R intervals. The range between the inflexion points of this population was of 170 ms (140 to 310 ms). After propranolol infusion we observed a dislocation toward the greatest values of R-R intervals associated with the narrowing of the range of the peak (110 ms). These findings illustrate the deceleration in heart rate and the decrease in HRV due to sympathetic blockade. On the contrary we observed a dislocation toward the lowest values of R-R intervals after either sympathetic tone stimulation (isoproterenol) or vagal tone blockade (atropine). This was associated with the narrowing of the observed peaks, which ranged ϳ90 and 70 ms, respectively, confirming the decrease in HRV associated with the pharmacological impairment of the sympathovagal balance.
The same beats were used to draw Poincaré plots for each experimental condition (Fig. 6) . A different pattern was observed for each pharmacological test. Thus we circumscribed the main cluster of R-R intervals for each experimental condition into geometrical figures and reported them to the Poincaré graph drawn for baseline ECG (Fig. 6A) . After sympathetic blockade (Fig. 6B) , the main population, centered around the bisector, gathered beats ranging from 150 to 325 ms. This group of beats could be circumscribed in a triangle, which was reported to the baseline Poincaré plot where it fitted to the main population of R-R intervals. Thus sympathetic blockade is responsible for the disappearance of a large amount of side population beats. Their disappearance restricts the Poincaré plot to a more homogeneous population. In case of sympathetic stimulation with isoproterenol (Fig. 6C) , we observed a more important narrowing of the plot, which could be fitted into a triangle between 105 and 270 ms, but still centered around the bisector. Moreover, we observed a dislocation of the cluster toward the lowest values of R-R intervals reflecting an increase in the heart rate. After parasympathetic blockade (Fig. 6D) , we observed a drastic shrinking of the cluster of R-R intervals, which is still located around the bisector. The beats ranged from 105 to 230 ms and the beat-to-beat relation was rather pendular. A severe narrowing in Poincaré plots was observed after partial and total baroreceptors denervation with unilateral ( Fig. 6E) and bilateral (Fig. 6F) vagotomy, respectively. The pattern observed after partial denervation is similar to the one observed after total vagal denervation. Patterns observed after surgical interruption of both efferent and afferent vagal circuits and those observed after afferent pharmacological blockade with atropine are similar. Effects of autonomic blockade or stimulation on frequency domain parameters of HRV are reported in Fig. 7 . TP was clearly decreased in hamsters after drug administrations. Indeed, TP was of 1,935 Ϯ 716 ms 2 at baseline and dropped to 466 Ϯ 574 ms 2 after propranolol, 86 Ϯ 88 ms 2 after isoproterenol (P Ͻ 0.001), and 7 Ϯ 7 ms 2 after atropine (P Ͻ 0.001). No significant difference in TP was identified when comparing results for the three drugs. LF power decreased significantly after we pharmacologically increased the sympathetic tone either directly (isoproterenol) or indirectly (atropine). Moreover, we noticed a significant drop in LF signals after sympathetic blockade. Thus LF range reflects both sympathetic and vagal regulation of HRV. We showed no significant difference between HF signals at baseline and after parasympathetic inhibition with propranolol. Opposite results were monitored after sympathetic enhancing, as no change occurred after atropine administration and an increase in HF signal was observed after isoproterenol infusion. We found no significant difference in LF/HF ratio between baseline and ␤-blockade. However, we observed a decrease in this ratio when pharmacologically increasing the sympathetic tone (isoproterenol, atropine). Thus LF/HF ratio reflects the sympathetic regulation of HRV.
DISCUSSION
ECG recording is a prerequisite to HRV studies. However, surface ECG monitoring remains challenging in small animals. To circumvent the interference with anesthetic drugs, ECG monitoring using implanted telemetry (14) or restraints (25) has been developed.
Here we report the evolution of HRV over a long period (3 to 12 mo of age) and its regulation in young adult hamsters based on unrestrained implanted ECG monitoring. Moreover, it must be mentioned that animals were maintained in nonhibernating conditions and that we studied only periods where animals were awake. Others have performed HRV analysis in the same species, however, in different conditions: either using more invasive methods for ECG monitoring, thus rather far from the physiological state of the animals, or monitoring blood pressure from which they extrapolated heart rate (5, 15).
Our study shows that in normotensive hamsters (data not shown) although heart rate slightly decreases with maturity (increased NNm), its variability (SDNN) remains stable during this period of 9 mo. Our data make clear that heart rate is rather variable in hamsters compared with other species like mice, rats, guinea pigs, or humans (1, 14, 26) . We showed an NNm-to-SDNN ratio of ϳ4:1 for hamsters vs. 25:1 for both mice and guinea pigs or 15:1 for humans. The beat-to-beat relation translates an important range of variability; heart rate of hamsters is less pendulous than in other species. The greater HRV in hamsters might appear more sensitive to impairments in the regulation systems of heart rate. As a consequence, this broad variability might allow detecting early impairments in diseased states considering the increased sensitivity of the system.
To perform spectral analysis of HRV we chose an FFT approach as it represents a global analysis of a time series. TP was determined but this parameter relies on multiple factors such as the number of measures N. To increase the resolution we performed all analysis on long time series (N Ͼ 1,000). Nevertheless, background was significantly due to unrestrained freely moving animals. Less concerned components corresponded to LF and HF. Moreover, LF and HF are usually considered as mainly influenced by neurovegetative regulation. We could observe only minor variations over the whole study period. However, there might be a more intrinsic reason for the low resolution of spectral analysis; we consider that each individual oscillator has its own variability decreasing the resolution of the FFT analysis. One could consider a second order of FFT transformation to sort out this higher degree of variability; however, such an approach would be highly sensitive to the quality of the recording of the ECG signal and does not seem to be very realistic in the context of in vivo physiology. Fig. 5 . Autonomic regulation of HRV in Syrian hamsters; analysis of R-R interval distribution. R-R interval distribution is studied at baseline and after administration of propranolol, isoproterenol, or atropine. The graph displays the percentage of R-R intervals according to the duration of these intervals in Syrian hamsters. From 16,138 to 74,764 beats were used to construct the sample density distributions of R-R intervals for these hamsters for each condition. When FFT limitations were taken into account, this approach was supplemented with an investigation in the time domains based on Poincaré plot analysis. Poincaré plots are a graphic autoregressive method in the time domain based on the postulate that an R-R interval is influenced only by the previous one (R-R Ϫ1 ). Moreover, Poincaré plot analysis and autoregressive algorithms share similar methodological approaches. Unlike spectral approach, analysis of time domains based on Poincaré plotting appeared more sensitive.
After FFT transformation of the time series we focused on two major spectral components: LF and HF bands, which ranges 0.32-1.2 Hz and 1.2-3.6 Hz, respectively. On the basis of the allometric equation relating heart rate and body size in mammals, we determined LF and HF ranges being eight times greater than those currently used in humans and intermediate between the one used for rats and mice. Thus, unlike in other animal models, LF and HF oscillators do not seem to be highly linked to sympathovagal balance in hamsters (11) . Poincaré plot analysis of time domain series highlighted this maturation pattern. Compilation of both FFT and Poincaré plots analysis appeared to be a useful approach.
The complex pattern of HRV may be the consequence of extracardiac regulation factors among which is the autonomic nervous system. The sympathovagal balance was assessed by pharmacological assays and we showed that both sympathetic and vagal tones contribute significantly to HRV in Syrian hamsters. Indeed, sympathetic tone exploration in the time domain reveals that a sympathetic modulation based on low doses of ␤-blockers induces a drop in HRV due to the artificial neurovegetative imbalance created by the drugs. Indeed, at doses that did not affect mean heart rate, reduced SDNN was correlated with narrowing of the range of R-R intervals distribution and shrinking of Poincaré plot area to a more homogenous population of plots. The sympathetic tone could also be evaluated by frequency domain analysis. Whereas the LF component of HRV is known to reflect both sympathetic and vagal control of HRV in different species, our study based on pharmacological tests shows that LF component is largely related to the sympathetic tone input in hamsters (8, 14, 19, 24) . According to the previously cited studies, we find that LF/HF ratio reflects the sympathetic tone. Assessment of the vagal tone, based on either direct or indirect simulation of the sympathetic tone, showed that it contributes to HRV. Pharmacological parasympathetic tone inhibition was responsible for a drop in SDNN, a severe narrowing of the range of the R-R interval distribution, and a more drastic reduction in the Poincaré plot than for ␤-blockade. Similarly, the pattern observed after partial or total vagal denervation confirm these features. Thus HRV is strongly influenced by the vagal innervation. Furthermore this validates the pharmacological assay for vagal inhibition.
Comparing the importance of the narrowing of the distribution area, we assume that the vagal tone plays a major role in the modulation of HRV. According to power spectrum analysis, HF component, which is widely accepted as a marker of parasympathetic control of HRV, is not significantly related to parasympathetic tone in hamsters (3, 6, 7, 30) . Whereas direct sympathetic stimulation led to an enhancement in HF signal, a parasympathetic inhibition resulted in no observable change. No definitive conclusion could be drawn for the HF signal analysis.
Several tests determined that the current ranges of the spectrum gave optimal fit with the concept of sympathovagal balance. Indeed, similar results were obtained after FFT with either 25 or 150 ms resampling steps (data not shown). Overall, autoregressive analysis with Poincaré plots exhibited better sensitivity than FFT after artificial modulation of the sympathovagal balance. Thus, in our model, the influence of the previous beat seems to prevail over the impact of autonomic oscillators.
Moreover, higher levels of regulation of the sympathovagal balance like the baroreflex might also interfere with HRV (32) . The importance of the baroreflex was explored by means of baroreceptor denervation, either partial or total. The severe decrease in HRV observed after vagotomy reflects that the baroreflex is a major autonomic integrator in Syrian hamsters. Other integrators of sympathovagal balance, such as adrenergic secretion depending on the adrenal gland, or the serotoninergic system, could also be considered (9, 12, 21, 31) .
Given the controversy in the literature regarding the concept of sympathovagal balance, some authors proposed other parameters in terms of time and frequency domain (17) . Others developed a new area of investigation based on fractal analysis of physiological time series (16, 27) . This complex mathematical concept might provide another subtle way to understand HRV and its extracardiac regulation.
Recently, HRV assessed by either time domain measurements or spectral analysis methods has become a clinical tool to investigate the regulation of the cardiac electrical activity in humans (13, 31a) . It was shown that heart failure is marked by a deterioration of the autonomic regulation of the cardiac function associated with decreased heat rate variability and conduction impairments (13, 33) . Indeed, some studies showed the existence of a correlation between a drop in the HRV and the severity of cardiac pathologies, impairments in HRV being a predictive factor of mortality in cardiomyopathies (10, 22, 29) . Naturally occurring mutated hamster strains developing a cardiomyopathy might be interesting models for HRV analysis (18) .
We acknowledge several limitations in our current study. First, frequency domain analysis based on spectral analysis of HRV after FFT revealed a low sensitivity. Therefore we suggest that HRV analysis should be completed by Poincaré plot analysis, a graphic autoregressive method for time domain analysis that appeared to be more sensitive. Second, we favored an integrated in vivo approach of HRV analysis, but this does not provide insight to mechanisms underlying HRV.
Perspectives and Significance
We show that although HRV remains stable in young adult hamsters, it displays a maturation pattern. Unlike other laboratory animals, hamsters display a great intrinsic HRV, putting special interest on this species. We provide data for HRV in wild-type Syrian hamsters in both time and frequency domains. Therefore, studies on pathologies in hamster models could benefit from the here presented results. Moreover, we stress the point that autoregressive analysis and in particular Poincaré plots are suitable tools for HRV analysis.
